Peripheral inflammation induces persistent central sensitization characterized by mechanical allodynia and heat hyperalgesia that are mediated by distinct mechanisms. Compared to well-demonstrated mechanisms of heat hyperalgesia, mechanisms underlying the development of mechanical allodynia and contralateral pain are incompletely known. In this study, we investigated the distinct role of spinal JNK in heat hyperalgesia, mechanical allodynia, and contralateral pain in an inflammatory pain model. Intraplantar injection of complete Freund's adjuvant (CFA) induced bilateral mechanical allodynia but unilateral heat hyperalgesia. CFA also induced a bilateral activation (phosphorylation) of JNK in the spinal cord, and the phospho JNK1 (pJNK1) levels were much higher than that of pJNK2. Notably, both pJNK and JNK1 were expressed in GFAP-positive astrocytes. Intrathecal infusion of a selective peptide inhibitor of JNK, D-JNKI-1, starting before inflammation via an osmotic pump, reduced CFA-induced mechanical allodynia in the maintenance phase but had no effect on CFA-induced heat hyperalgesia. A bolus intrathecal injection of D-JNKI-1 or SP600126, a small molecule inhibitor of JNK also reversed mechanical allodynia bilaterally. In contrast, peripheral (intraplantar) administration of D-JNKI-1 reduced the induction of CFAinduced heat hyperalgesia but did not change mechanical allodynia. Finally, CFA-induced bilateral mechanical allodynia was attenuated in mice lacking JNK1 but not JNK2. Taken together, our data suggest that spinal JNK, in particular JNK1 plays an important role in the maintenance of persistent inflammatory pain. Our findings also reveal a unique role of JNK1 and astrocyte network in regulating tactile allodynia and contralateral pain. Crown
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Introduction
Increasing evidence indicates that mitogen-activated protein kinases (MAPKs), including extracellular signal-regulated kinases (ERKs), p38, and c-Jun N-terminal kinases (JNK), play important roles in persistent pain sensitization after tissue and nerve injuries [17, 26, 28, 53] . These MAPKs also have multiple isoforms, such as ERK1, ERK2, ERK5, p38a, p38b, p38c, p38d, JNK1, JNK2, and JNK3 [33] . Currently available inhibitors do not distinguish among different isoforms. By using antisense oligodeoxynucleotides and RNA interference, the role of some isoforms, such as ERK2, ERK5, and p38b in inflammatory pain has been revealed [36,63,68]. However, the specific role of different JNK isoforms in inflammatory pain remains elusive.
Tissue damage-induced inflammatory pain is characterized by heat hyperalgesia (increased responsiveness to noxious stimuli) and mechanical allodynia (painful responses to normally innocuous stimuli). It is generally believed that peripheral mechanisms, such as activation of transient receptor potential (TRP) and sodium channels in primary sensory neurons, play an essential role in the induction of heat hyperalgesia [34, 67] . But the mechanisms underlying the development of mechanical allodynia are not well defined. It appears that central sensitization and large Ab fiber activation are important for the induction of mechanical allodynia [29, 41, 55, 67] . Importantly, mechanical allodynia is more characteristic than thermal hypersensitivity in chronic pain conditions. Mechanical allodynia is not only produced in the injured tissue, but also spread to the adjacent non-injured regions and even
